Albendazole (methyl 5-propylthio-1 H-benzimidazol-2-yl carbamate) was used as an anthelmintic in a 3-yr study involving 578 beef cows and 438 nursing calves. Infection levels for nematodes, coccidia, and tapeworm were relatively low throughout the 3-yr period. Eggs per gram of feces in cows and calves were lower (P < .01) 2 wk posttreatment but were not different 5 mo later, when calves were weaned. Cow weight gain, rate and time of conception, and adjusted calf weaning weights were not affected significantly by dewonning of either cows or calves. Level of nematode infection measured as eggs per gram of feces was higher (P < .Ol) in younger cows than in mature cows. Although deworming with Albendazole lowered (P < .Ol) nematode infection levels, no cow or calf performance. responses were observed in
Introduction
One of the most widespread Beef, Cows, health problems for ruminants on a worldwide basis is the presence of internal parasites (Armour, 1980; Borgsteede and Burg, 1982) . The level of infection and its effect on animal performance in the U.S. and Canada has been documented in certain areas by numerous researchers, including Levine and Aves (1956) ; Zimmerman and Hubbard (1961) ; Cox and Todd (1962) ; Jacobson and Worley (1 969); Ferguson et al. (1971) ; Leland et al. (1973) ; Ciordia (1975) ; Ward et al. (1979) ; Wescott et al. (1979) ; Baker et al. (1981) ; Block et al. (1985) ; Kuhl et al. (1985, and Knox (1989) .
The use of anthelmintics continues to be a controversial subject with variation in data reported regarding the effect of deworming on cattle with moderate to low infection levels. The objective of this study was to characterize internal parasite levels in beef cows and calves and response to deworming.
Materials and Methods
Over a period of 3 yr (yr 1, yr 2, yr 3), a study involving 578 crossbred cows of mainly Hereford x Angus breeding and 438 Simmental-sired calves was conducted at the University of Nebraska Research and Development Center at Mead, NE. Cows with an average age of 3.8 yr calved in March or April.
Calves were born in a calving pasture and moved immediately to pastures that had been grazed the previous summer. Nutrition of the cows was typical for eastern Nebraska. The pasture season began in late April; some cows grazed bromegrass (Bromis inermis) until October, and some cows were moved to a warm-season grass mixture (July to August) or used in drylot trials (June to August). Summer nutrition consisted of warm-season grass or 917 animal was assigned to a treatment, it remained in that treatment group for the duration of the 3-yr study. The orthogonal contrasts included the following: treated vs. untreated, within untreated, and within treated. Time of conception and EPG analyses included year and year x treatment as sources of variation. The orthogonal contrasts for year were 1 vs yr 2 and 3 and yr 2 vs yr 3).
The chi-square test for independence was used to determine the effect of deworming on percentage of conception. The effect of deworming on pregnancy was analyzed using a CRD testing for effects of treatment, year, and age of cow, plus their interactions. Polynomial regression was used to check for significant linear, quadratic, and cubic effects of cow age on EPG. Contingency coefficients were used to study the relationship between age and level of coccidia infection for Eimeria ssp. (SAS, 1982). Analyses used to determine the effect of deworming on calf weight gain and eggs per gram of feces was similar to those used for cows.
Results and Discussion
The life cycle of internal parasites involves hatching of the egg, development of larvae to the infective stage, and animal ingestion. Factors affecting larvae survival include temperature, moisture, type of soil, forage plants, and pasture management (Williams and Bikovich, 1973) .
Levels of infection in cows for roundworms, coccidia, and tapeworms were consistently low throughout the 3-yr trial. Pretreatment levels of nematodes in February averaged 12.7 EPG (Table 1) ; the range was 0 to 38, and 41.3% of the cows were at the zero level (Table 2) . Treated cows had fewer (P < .01) EPG of feces 2 wk posttreatment in both February and October (Table 1) . Summer cow gain, pregnancy rate, and date of conception were not affected by treatment in either the control or dewormed cow groups (Table 1) . Number of worm eggs per gram of feces was higher for cows in February than for cows in October, which is in agreement with data reported by Ward et al. (1979) and Kuhl et al. (1985) . Average EFG was highest in 2-yr-olds and declined to below 2 EPG in 1CLyr-old cows (Figure 1) . However, age of dam was not significant as a covariate in treatment response in 2-yr-old, first-calf heifers. The level of coccidial infection from Eimeria bovis and zuernii (Table 3 ) declined (P < .01) with age of cow, with a nonsignificant trend toward reduction of Eimeria auburnesis and bukidmnensis. Monieizia (i.e.. tapeworm infection; Table 4 and Figure 2 ) also decreased with cow age (P < .01). Level of Eimeria and Moniezia infection are shown in Figure 3 ; less than 2% of the cows showed numerous oocytes.
The reduction of EPG (P e .01) following treatment of cows with Albendazole in both February and October (Table 1 ) agrees with data reported by Wescott et al. (1979) , who used Albendazole on calves. Internal parasite levels dropped from 12.7 EPG pretreatment in February to 6.1 in October; however, there was no difference in October (5 mo posttreatment) between controls and cows that had been dewormed in February. Average date of conception based on subsequent calving date was not affected by deworming; however, age of cow affected rate of pregnancy, as did treatment x age and year of trial age ( Table 5) . The average age of pregnant cows was greater (P > .03) than that of open cows (5.1 vs 4.3).
Although increases in milk production following treatment of dairy cows with subclinical parasites has been reported (Todd et al., 1975) , no differences in cow or calf weight change were observed in this study either within treated or untreated groups.
Calf infection for roundworms, coccidia, and tapeworms was low throughout the 3-yr trial, but EPG increased from 1 to yr 3 of (Ciordia et al., 1984; Kuhl et al., 1985) . Other research (Strohbehn et al., 1990) , in agreement with data in this paper, failed to detect a significant response. These data suggest that levels of infection were subclinical. Cattle carrying clinical infection levels (200 to 300 EFG or higher) likely would respond to deworming; response at lower infection levels is dependent on worm species present, age of animal infected, level of animal nutrition, and general health of the animals. Stress of any kind should decrease the animal's ability to withstand higher levels of parasite infection and increase the likelihood of a positive response to deworming. These data indicate that cow-calf pairs with cows in good body condition on adequate summer pasture and low levels of internal parasite infection did not show an economic response to deworming. Calves and yearlings may need to be dewormed more than once during the grazing season to show optimum response.
lmpllcations
Albendazole (methyl 5-propylthio-1 H-benzimidazol-2-yl carbamate) was effective as an anthelmintic. Levels of internal parasites in beef cows and calves were lowered by Albendazole, even though initial infection levels were low. Performance, as measured by weight gains in cows and calves and rate and time of pregnancy in cows, was not significantly affected by deworming. The economic benefit of deworming was low, presumably because the level of infection was low. Calves and yearlings may need to be dewormed more than once during the grazing season to show optimum response. Fecal egg counts were lower for older cows.
